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BK	
  Equa3on	
  

here	
  χ	
  is	
  a	
  BFKL	
  characteristic	
  function	
  related	
  to	
  the	
  kernel	
  K(k1, k2) 
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  theorem	
  from	
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  ‘30	
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  Kolomogorov,	
  Petrovsky,	
  Piscounov)	
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  non-­‐linear	
  equations	
  of	
  this	
  sort	
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Y = ln( 1/x ) 
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integral	
  over	
  dτ	
  	
  
is	
  energy	
  	
  
independent	
  

effec3ve	
  growth	
  
of	
  mul3plicity	
  is	
  
slower	
  than	
  λ	
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  growth	
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  mul3plicity	
  
plot:	
  P.	
  Braun-­‐Munzinger,	
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  of	
  
Theore3cal	
  Physics	
  
(from	
  ALICE-­‐PUB-­‐44337)	
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Mean	
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•  <pT>(Nch)	
  –	
  correla3ons	
  are	
  

sensi3ve	
  to	
  the	
  fine	
  details	
  of	
  
dynamics	
  

•  difficult	
  to	
  describe	
  by	
  
untuned	
  MonteCarlos	
  

•  possible	
  sign	
  of	
  phase	
  
transi3on	
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interac3on	
  radius	
  
phenomenological	
  formula:	
  

nonperturbai3ve	
  
coefficient	
  
	
  
α,	
  	
  β	
  do	
  not	
  depend	
  on	
  energy,	
  do	
  depend	
  on	
  par3cle	
  species	
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Scaling	
  of	
  the	
  saturation	
  scale:	
  

Geometrical	
  Scaling	
  of	
  Direct-­‐Photon	
  Produc2on	
  	
  
in	
  Hadron	
  Collisions	
  from	
  RHIC	
  to	
  the	
  LHC	
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Energy	
  Scaling	
  in	
  HI	
  

energy	
  scaling	
  works	
  quite	
  well,	
  why?	
  



Centrality	
  Scaling	
  in	
  HI	
  



Summary	
  
• 	
  QCD	
  evolution	
  equations	
  lead	
  to	
  overabundance	
  of	
  gluons	
  
• 	
  Nonlinear	
  evolution	
  introduces	
  new	
  scale:	
  saturation	
  momentum	
  
• 	
  GS	
  should	
  emerge	
  if	
  no	
  other	
  scales	
  are	
  present	
  	
  
• 	
  GS	
  in	
  DIS	
  works	
  for	
  rather	
  high	
  Bjorken	
  x	
  
• 	
  GS	
  works	
  also	
  for	
  charged	
  particles	
  in	
  pp	
  
• 	
  GS	
  for	
  mean	
  pT	
  and	
  for	
  <pT>(Nch)	
  
• 	
  Energy	
  and	
  centrality	
  dependence	
  of	
  GS	
  in	
  HI	
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Summary	
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  QCD	
  evolution	
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  lead	
  to	
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  gluons	
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  evolution	
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• 	
  GS	
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  in	
  pp	
  
• 	
  GS	
  for	
  mean	
  pT	
  and	
  for	
  <pT>(Nch)	
  
• Energy	
  and	
  centrality	
  dependence	
  of	
  GS	
  in	
  HI	
  	
  
• 	
  Is	
  GS	
  a	
  real	
  sign	
  of	
  saturation?	
  
• 	
  Why	
  in	
  pp	
  	
  GS	
  is	
  not	
  washed	
  out	
  by	
  FSI?	
  
• 	
  Why	
  in	
  HI	
  hydro	
  preserves	
  (at	
  least	
  partially)	
  GS?	
  
• 	
  Nonuniversality:	
  different	
  values	
  of	
  λ,	
  what	
  should	
  scale	
  in	
  pp?	
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